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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a high ejection 
recovery efficiency even when a long multi-head is used by 
a constitution wherein at least two ink supply passages are 
provided to an ink supply unit and the ink supply passages 
are connected and to a common liquid chamber on the head. 

SOLUTION: A head 1 comprises a common liquid chamber 8 
communicated to each nozzle 5 f a filter unit 46 and an ink 
supply unit 40 having two ink supply passages 41a, 41b 
connected to the common liquid chamber 8. The filter unit 
46 is connected to an ink supply pipe 20 coupled to an ink 
tank. Since ink is supplied via two ink supply passages to a 
multi-nozzle head having multiple nozzles, flow of recording 
ink upon generation of negative pressure by suction cap 42 
in the common liquid chamber 8 to be discharged from each 
of the nozzles on the head is distributed as shown by arrow 
IN. All of the bubbles 47a, 47b, 47c entering any positions 
can be discharged outside of the head 1 , thereby achieving 
a stable ejection recovery efficiency. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www 1 9. ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAzpaqRnD A4 1 0 1 3 8485P 1 .htm 1 2/1 4/2004 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Two or more ink passage equipped with the delivery for carrying out the regurgitation of the 
ink is arranged. The common liquid room which is the ink jet head of the multi-nozzle mold which 
records by breathing out ink to recorded media according to the blowing pressure force by the heat 
energy generating component in this ink passage, and is open for free passage to said each ink passage, 
This ink supply unit is an ink jet head characterized by including at least two ink supply ways 
established in the connection section with said common liquid room including the ink supply unit which 
supplies ink to this common liquid room from an ink tank. 

[Claim 2] Said connection section is an ink jet head according to claim 1 characterized by having a 
number equivalent to the number of said ink supply ways of connector areas. 

[Claim 3] Said connector area is an ink jet head according to claim 2 characterized by being distributed 
by said common liquid room. 

[Claim 4] Said connector area is an ink jet head according to claim 3 characterized by being distributed 
along the array direction of two or more of said ink passage. 

[Claim 5] Passage resistance of each of said ink supply way is an ink jet head according to claim 1 
characterized by the mutually comparable thing. 

[Claim 6] the die length of said ink supply way of 1 ~ said — others — case it is relatively longer than the 
die length of an ink supply way — this — the cross section of the ink supply way of 1 — said — others — 
the cross section of an ink supply way — relative — large — carrying out ~ passage resistance of said ink 
supply way of 1 — said » others ~ the ink jet head according to claim 5 characterized by making passage 
resistance of an ink supply way comparable. 

[Claim 7] The heat energy generating component in said ink passage is an ink jet head given in one term 
of claims 1-6 characterized by being the electric thermal-conversion object which generates the heat 
energy which makes ink produce film boiling. 

[Claim 8] Said ink delivery is an ink jet head according to claim 7 characterized by being prepared in the 
direction along the front face of said electric thermal-conversion object. 

[Claim 9] This suction recovery means is ink jet equipment characterized by including a cap means to 
contact said ink delivery side and to form a closed space including the suction recovery means which 
can be contacted and canceled to a means to equip one term of claims 1 -8 with the ink jet head of a 
publication, and the ink delivery side of this head. 

[Claim 10] Ink jet equipment according to claim 9 characterized by including further a migration means 
by which said ink jet head with which it was equipped and recorded media are displaced relatively. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet equipment which can equip with the ink jet 
head which performs regurgitation recovery for preventing the blinding in an ink delivery, and the poor 
ink regurgitation, and recovering, and this head. 
[0002] 

[Description of the Prior Art] The ink jet head used for ink jet equipment is equipped with the energy 
generation means for generating the energy for drop formation made to act on the recording ink in the 
energy operation section prepared in the nozzle for generally supplying recording ink to the delivery 
which carries out the regurgitation of the drop for record, and a part of this nozzle, and this operation 
section. 

[0003] Make the liquid which irradiates electromagnetic waves, such as a thing, laser, etc. using electric 
machine conversion objects, such as a piezo-electric element, as this energy generation means, and is 
there absorb, it is made to generate heat, and heating elements, such as regurgitation [ a drop ], a thing 
made to fly, or an electric thermal-conversion object, etc. are known for the operation by this generation 
of heat. 

[0004] Using an electric thermal-conversion object for an energy generation means especially, the ink 
jet head which makes a drop breathe out record from a delivery with heat energy has the following 
advantages. 

[0005] a) In order to arrange the delivery for breathing out the drop for record and forming the drop for 
flight to high density and to perform record of high resolution, it is possible to take a suitable 
configuration easily. 

[0006] b) Miniaturization on structure is easy. 

[0007] c) The advance of a technique and the improvement in dependability in the latest semi-conductor 
field can utilize the advantage of remarkable IC technique or a micro processing technique for the 
production more than enough, and by using these techniques, long-picture-izing and shape[ of a field ]- 
izing (two-dimensional-izing), multi-izing of a delivery, and densification are still easier, moreover, it 
can produce in large quantities, and a manufacturing cost is also cheap. 

[0008] What has the structure where recording ink is supplied from the common liquid room which an 

electric thermal-conversion object is used for an energy generation means, the liquid route 

corresponding to each delivery is prepared as an ink jet head which has the multi-ized delivery which 

was manufactured through the semi-conductor manufacture process, and an electric thermal-conversion 

object is established for every liquid route of this, and is open for free passage to each liquid route is 

known. ****** of the 1 configuration of such an ink jet head is shown in drawing_6 . 

[0009] This ink jet head consists of the electric thermal-conversion object 3 formed on the substrate 2, 

an electrode 4, a nozzle 5, and a top plate 6 through semi-conductor manufacture process processes, 

such as the etching method, vacuum deposition, and the sputtering method. 

[0010] The ink 12 for record is supplied in the common liquid room 8 of a head 1 through the ink 
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delivery pipe 20 from a non-illustrated liquid reservoir room (ink tank). A sign 9 is a connector for ink 
supply pipes among drawing. 

[001 1] The ink 12 supplied in the common liquid room 8 is supplied by capillarity in a liquid route 10, 
and is held at stability by forming a meniscus in respect of [ 1 1 ] the delivery at the tip of a liquid route. 
[0012] By energizing on the electric thermal-conversion object 3 here, the recording ink on electric 
thermal-conversion dignity is heated, a foaming phenomenon occurs in ink, and a liquid ink drop carries 
out the regurgitation from the delivery side 1 1 with the pressure accompanying the foaming. 
[0013] By the configuration which was mentioned above, the consistency of a nozzle becomes possible 
[ manufacturing the ink jet head of a multi-nozzle called 5000 nozzles from 64 nozzles ] by the nozzle 
configuration of the high density of 200 - 600dpi, and a high speed, high definition record, and big 
screen record are attained with the ink jet equipment using such an ink jet head. 
[0014] And the regurgitation recovery means for preventing the blinding by adhesion of the foreign 
matter to ink thickening by the evaporation and the temperature fall of record ink in the ink delivery of a 
head, permeation of the air bubbles into the nozzle of a head, and the delivery side of a head etc. and the 
poor ink regurgitation, and recovering is adopted as such ink jet equipment until now. 
[0015] Drawing 7 and drawing 8 are what showed the example of the regurgitation property recovery 
means (henceforth a regurgitation recovery means) in conventional ink jet equipment, and are indicated 
by JP,61-158467,A, JP,62-1 16152,A, etc. 

[0016] It explains referring to a drawing below. The regurgitation recovery means shown in drawing^ is 
based on the suction method of recovery, and the example of the head which connected the ink cartridge 
33 which filled up the interior with the ink absorber 34 containing record ink 12 through the connector 9 
is shown. Whenever the record ink in the common liquid room 8 is exhausted by record actuation, the 
ink for record breathed out from each nozzle 5 at the time of record actuation of a head 1 is supplied into 
the above-mentioned common liquid room 8 through the ink supply way 41 and a connector 9 from the 
ink absorber 34 of an ink cartridge 33, and the record actuation by the head 1 can connect it to stability 
from it. 

[0017] By the way, as mentioned above, when the record ink in the nozzle of a head 1 thickens by 
evaporation or low temperature-ization, air bubbles permeate into the nozzle 5 of a head 1 , and the 
common liquid room 8 or the foreign matter has adhered to the delivery side 1 1 of a head 1 , the stable 
and normal record actuation by the head 1 will become impossible. 

[0018] Then, after minding the seal rubber 43 for a cap, contacting the outside field of the record nozzle 
of the delivery side 1 1 of a head 1 and making it seal the suction cap 42 which has the ink absorber 34 in 
the suction method of recovery, and was connected with the suction pump 37 through the ink discharge 
tube 44, A suction pump 37 is driven and it is the atmospheric pressure PS in a closed space between a 
delivery and the side of the suction cap 42 and a head. It changes into the negative pressure condition 
below atmospheric pressure, suction discharge of the record ink is carried out from the inside of the 
nozzle of a head 1, and regurgitation recovery of the head of collecting to the waste ink tank 35 is 
performed. Many of such regurgitation recovery means of a suction recovery method are adopted as the 
small ink jet recording method printer until now from the configuration being easy and being 
advantageous to low-cost-izing. 

[0019] Moreover, the regurgitation recovery means shown in drawing 8 is based on an ink circuit 
system. With this recovery means, the ink tank 1 9 filled up with record ink 1 2 and the head 1 are 
connected through delivery pipe 20a for ink feeding and delivery pipe 20b for ink circulation which 
have the ink feeding means 1 8 on the way. 

[0020] The ink feeding means 1 8 is driven at the time of the regurgitation recovery of a head 1 , the 
record ink in ink feeding pipe 20a is fed in the direction of arrow-head A, and it supplies in the common 
liquid room 8 of a head 1, and is the pressure PP in the nozzle of a head. It changes into the 
pressurization condition more than atmospheric pressure, and is made to carry out pressurization 
discharge of the record ink from the inside of the nozzle of a head 1 . 

[0021] He makes the remainder of the record ink fed in the common liquid room 8 of a head 1 feed in 
the direction of arrow-head B, and is trying to collect them into the ink tank 19 through ink delivery pipe 
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20b for circulation. 

[0022] Such a regurgitation recovery means of an ink circuit system The regurgitation recoverability 
ability from the blinding of a head and a poor ink regurgitation condition is higher than the regurgitation 
recovery means of the suction recovery method before it. Since it excels in the removal nature of the air 
bubbles which permeated into the common liquid room 8 of a head 1 especially, the number of record 
nozzles has been adopted as the object for the high-speed [ L / of the common liquid room 8 of 256 or 
more nozzles / die-length ] record using a long head, and the ink jet equipment for big screen record. 
[0023] By the way, the demand to record[ high-speed ]-izing of an ink jet printer, low-pricing, and a 
miniaturization is becoming still higher, the high-speed record as which the number of record nozzles 
adopted the head of 256 or more nozzles is possible, and commercial production of ink jet equipments, 
such as a low price and a small printer, is desired in recent years. 

[0024] However, if the regurgitation recovery means of an ink circuit system is adopted in order that the 
number of record nozzles may maintain the regurgitation recoverability ability to the head of 256 or 
more nozzles as mentioned above In corresponding to the full color record using C, M, Y, and K ink, 
especially Since the ink booster pump as an ink feeding means and the ink delivery pipe for ink 
circulation must be prepared independently 4 ****s, respectively, an equipment configuration becomes 
large, and there is a problem that implementation of low-pricing is difficult from a cost side. 
[0025] Moreover, if the number of record nozzles adopts the regurgitation recovery means of a suction 
recovery method as the multi-nozzle head of 256 or more nozzles, the fall of regurgitation recoverability 
ability will be caused and the problem that it is difficult to carry out suction removal of the air bubbles 
which permeated into the common liquid room 8 where especially die length is long will occur. 
[0026] 

[Problem(s) to be Solved by the Invention] Then, this invention can attain a miniaturization and low- 
pricing, even if the number of record nozzles uses the multi-nozzle head of a long picture called 5000 
nozzles from 256 nozzles for high-speed record, and it offers the ink jet head and ink jet equipment 
which can, in addition, maintain high regurgitation recoverability ability. 
[0027] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the ink jet 
equipment of this invention The multi-nozzle ink jet head which has two or more record nozzles for 
carrying out the regurgitation of the ink, and records by breathing out ink to recorded media, It can 
contact and cancel to the ink supply unit which is prepared on a head, connects the common liquid room 
which was open for free passage for each nozzle of a head, and the ink tank and common liquid room 
which were filled up with record ink, and supplies record ink, and the delivery side of this head. Contact 
in the outside field section of the delivery of the delivery side of a head at the time of contact, and it 
forms a closed space. It is characterized by having prepared with the regurgitation recovery means 
which can attract the record ink in the delivery of a head, having established at least two ink supply 
ways in the above-mentioned ink supply unit, and connecting the common liquid room and this ink 
supply way on a head. 

[0028] Namely, this invention arranges two or more ink passage equipped with the delivery for carrying 
out the regurgitation of the ink. The common liquid room which is the ink jet head of the multi -nozzle 
mold which records by breathing out ink to recorded media according to the blowing pressure force by 
the heat energy generating component in this ink passage, and is open for free passage to said each ink 
passage, This ink supply unit is characterized by including at least two ink supply ways established in 
the connection section with said common liquid room including the ink supply unit which supplies ink 
to this common liquid room from an ink tank. 

[0029] Here, said connection section may have a number equivalent to the number of said ink supply 
ways of connector areas. A connector area may be distributed by said common liquid room, and said 
connector area may be distributed along the array direction of two or more of said ink passage. 
[0030] Moreover, this extent of passage resistance of each of said ink supply way is mutually desirable, 
the die length of said ink supply way of 1 — said — others — case it is relatively longer than the die 
length of an ink supply way — this — the cross section of the ink supply way of 1 — said -- others — the 
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cross section of an ink supply way — relative — large — carrying out — passage resistance of said ink 
supply way of 1 — said — others — it is good even if comparable in passage resistance of an ink supply 
way. 

[0031] The heat energy generating component in said ink passage may be an electric thermal-conversion 
object which generates the heat energy which makes ink produce film boiling. 

[0032] Said ink delivery may be prepared in the direction along the front face of said electric thermal- 
conversion object. 

[0033] Moreover, this suction recovery means contacts said ink delivery side including the suction 
recovery means which can be contacted and canceled to a means by which the ink jet equipment of this 
invention equips with the above-mentioned ink jet head, and the ink delivery side of this head, and it is 
characterized by including a cap means to form a closed space. 

[0034] Here, you may also include further a migration means by which said ink jet head with which it 
was equipped and recorded media are displaced relatively. 

[0035] Since according to this invention the regurgitation recovery means of a suction recovery method 
is employable even if the number of record nozzles uses the multi-nozzle head of a long picture called 
5000 nozzles for example, from 256 nozzles, the miniaturization of ink jet equipment and low-pricing 
can be attained. Furthermore, since regurgitation recoverability ability including the suction removal 
engine performance of the permeation air bubbles to the common liquid interior of a room of a head can 
be raised, the amount of waste ink at the time of recovery action and recovery action time amount can 
also be reduced, and it can shorten. 
[0036] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the operation gestalt of the ink jet 
head of this invention is explained to a detail. 

[0037] (1st operation gestalt) Drawing J. is the typical perspective view having shown the configuration 
of 1 operation gestalt of the ink jet equipment of this invention, it sets to drawing 1 , and the recorded 
media of a continuous-form paper or a cut sheet gestalt are conveyed in between a head 1 and the platen 
rollers 23 for forming and holding the recording surface of recorded media (un-illustrating), such as 
paper, being pressed against a platen roller 23 by the pinch roller (un-illustrating). It is carried on 
carriage 21, two guide rails 24a and 24b are met, and a head 1 is the inside SA and SB of drawing. A 
serial scan drive is carried out in a direction, and record over recorded media is performed in the 
process. Through the belt 29 and pulley 28a which were prepared among Pulleys 28a and 28b, it 
connects with the shaft 27 of a motor 26, it responds to rotation of a motor 26, and this carriage 21 is SA 
and SB. The drive of a direction is performed. 

[0038] A head 1 has four record units corresponding to four colors of yellow (Y), a Magenta (M), 
cyanogen (C), and black (B). An ink supply path is prepared independently in the record unit which 
records Y, M, C, and B, and the ink of each color of yellow, a Magenta, cyanogen, and black is supplied 
to it through the ink delivery pipes 20Y, 20M, 20C, and 20B from the ink tanks 19Y, 19M, 19C, and 
19B, respectively. 

[0039] The capping means 22 and the suction cap 42 are formed outside the record image field by the 
head, and after the carriage 21 which carried the head 1 moves to the location of a home position HP, the 
suction cap 42 is in a head 1 and the countered condition, and regurgitation recovery action with the 
suction cap 42 is performed, after the suction cap 42 moving in the direction of arrow-head f and 
contacting the delivery side of a head 1 . 

[0040] Moreover, similarly, after the capping means 22 and the head 1 have countered, the capping 
means 22 moves in the direction of arrow-head f, and capping actuation by the capping means 22 is 
performed in contact with the delivery side of a head 1, after carriage 21 moves to the location of the 
capping position CP. 

[0041] Next, drawing 2 and drawing 3 explain the regurgitation recovery action of the suction recovery 
method in the ink jet equipment of this invention. 

[0042] Drawing 2 is the top view showing the condition of the suction recovery action of the head 1 
shown in drawing 1 . In drawing 2 , the rubber 43 for cap seals prepared in the suction cap 42 shows the 
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condition of having contacted and sealed to the outside field of the record nozzle of the delivery side of 
a head 1 . 

[0043] The filter unit 46 which has a filter for preventing permeation of the foreign matter into the 
common liquid room 8 which was open for free passage for each nozzle 5 of a head, and this common 
liquid room 8 on a head 1 , and the ink supply unit 40 which is joined to this filter unit 46, connects with 
the common liquid room 8 on two ink supply ways 41a and 41b, and supplies record ink are formed. 
Moreover, the filter unit 46 is connected to the ink delivery pipe 20 connected with the ink tank by the 
pipe connector 45. 

[0044] Namely, as mentioned above, it sets to the regurgitation recovery action of a suction recovery 
method. The suction cap 42 connected with the suction pump 37 through the ink discharge tube 44 The 
outside field of the record nozzle of the delivery side 1 1 of a head 1 is contacted through the seal rubber 
43 for a cap. After making it seal, a suction pump 37 is driven, and it is the atmospheric pressure PS in a 
closed space between the suction cap 42 and the delivery side of a head. It changes into the negative 
pressure condition below atmospheric pressure, suction discharge of the record ink is carried out from 
the inside of the nozzle of a head 1 , and it is made to perform regurgitation recovery of a head. 
However, as shown in drawing 3 , the number of record nozzles of a head 1 receives the head 1 of the 
multi-nozzle of the long picture like 5000 nozzles from 256 nozzles. In the case where the ink supply 
way 41 connected with the common liquid room 8 of a head 1 is arranged like drawing 3 The flow in the 
common liquid room 8 of the record ink 12 discharged from each nozzle of a head 1 by negative 
pressure with the suction cap 42 will be concentrated on the field of the connector area 9 of the common 
liquid room 8 and the ink supply way 41, as the drawing Nakaya mark showed. Consequently, although 
cellular 47b which was near the connector area 9 among the air bubbles which permeated into the 
common liquid room 8 is discharged by suction recovery action into the suction cap 42 through the 
nozzle 5 of a head 1 With the outside of a head 1, the air bubbles 47a and 47c which infiltrated into the 
location distant from the connector area 9 of the common liquid room 8 are not discharged by suction 
recovery action with the suction cap 42, either, but the problem of it becoming impossible to recover a 
stable discharge condition as a result generates them by it. 

[0045] Then, by supplying ink to a multi-nozzle head with many record nozzles through the ink supply 
unit 40 connected with the common liquid room 8 on two ink supply ways 41a and 41b, as shown in 
drawing 2 The flow in the common liquid room 8 of the record ink 12 discharged from each nozzle of a 
head 1 with the suction cap 42 at the time of negative pressure generating Arrow head IN It can 
decentralize in the common liquid room 8 like, the air bubbles 47a, 47b, and 47c which have infiltrated 
into every place in the common liquid room 8 as a result can be made to discharge out of a head 1 
altogether, and the stable regurgitation recoverability ability can be attained now. 

[0046] The configuration of the ink supply unit 40 which has two or more ink supply ways 41 connected 
with the common liquid room 8 of a head 1 here Reduction-izing of the amount of waste ink discharged 
from the nozzle 5 of a head 1 at the time of suction recovery action, Moreover, it connects with the ink 
delivery pipe 20 side by one place from the ink supply unit 40, small [ of an ink supply system 
configuration ], and simple nature. The configuration of 1 connected with the common liquid room 8 
side of a head 1 by two or more places - N is adopted, and it can really by resin, such as polyphenylene 
oxide (noryl: trademark of a G.E. company), manufacture easily and cheaply by molding. 
[0047] Moreover, the number and location of the ink supply way 41 which are connected with the 
common liquid room 8 of a head 1 should just decide to become the optimal from this ink supply unit 40 
by the number [ of a head 1 ] of record nozzles, record nozzle pitch, and common liquid room 
configuration. In addition, according to this invention persons 1 experimental result, in the case of number 
of record nozzles 512 nozzle, and the ink jet head of the Bubble Jet of record nozzle pitch 400dpi, two 
are enough as the ink supply way 41, and it has checked that the cellular removal nature in the common 
liquid room 8 could be attained on the conditions whose suction cap internal pressure is 0.1 - 0.7atm 
extent. 

[0048] Drawing 4 is a graph for explaining the further effectiveness of the ink jet equipment of this 
invention. It sets to drawing 4 and is the suction force PS in the suction cap 42. The relation of the 
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amount Q of nozzle discharge waste ink discharged from each nozzle 5 of a head 1 is shown at the time 
of suction recovery action. 

[0049] Curve M2 of the inside of drawing 4 , and a continuous line Suction force PS in the suction cap 
42 until it carries out suction discharge of the air bubbles which permeated into the common liquid room 
8 when the ink supply unit 40 which made two the ink supply way 41 which the common liquid room 8 
of a head 1 connects was formed in a head 1 from the nozzle 5 of a head 1 The amount of nozzle 
discharge ink from a head 1 is shown. Moreover, curve M3 of the inside of drawing 4 , and an alternate 
long and short dash line It is a thing at the time of forming the ink supply unit 40 which made three the 
ink supply way 41 connected with the common liquid room 8 of a head 1 in a head 1 to the same head. 
[0050] It is the suction force P0 in the suction cap 42 so that a graph may show. Each amount Q2 and 
Q3 of nozzle discharge ink of a case is set to Q2>Q3. Since it was made better [ to distribute the flow of 
the ink in the common liquid room 8 at the time of suction recovery action ] in order to carry out suction 
removal of the air bubbles in the common liquid room 8, as for three, the cellular removal engine 
performance of number of ink supply ways improves from two. -izing also of the amount of nozzle 
discharge ink can be carried out [****], and the recovery time further spent on suction recovery action 
can also be shortened, and it adds, and is suction force PS. Since reduction-ization can also be attained, 
the miniaturization of the suction cap 42 and a suction pump 37 and low cost-ization are also realizable. 
[0051] Drawing 5 is the top view showing the condition of the suction recovery action of the head 1 in 
the 2nd operation gestalt of the ink jet equipment of this invention. In drawing.5 , the seal rubber 43 for 
a cap prepared in the suction cap 42 shows the condition of having contacted and sealed to the outside 
field of the record nozzle of the delivery side of a head 1 . The common liquid room 8 which was open 
for free passage for each nozzle 5 of the head of a head 1 in this operation gestalt, The filter unit 46 
which has a filter for preventing permeation of the foreign matter into the common liquid room 8 of a 
head 1, The ink supply unit 40 which is joined to this filter unit 46, connects with the common liquid 
room 8 on three ink supply ways 41a, 41b, and 41c, and supplies record ink is formed. The passage 
resistance Ra, Rb, and Rc of each ink supply ways 41a, 41b, and 41c of the ink supply unit 40 which 
connects the common liquid room 8 and filter unit 46 of a head 1 is made respectively comparable. That 
is, the common liquid room 8 of a head 1 and the ink supply unit 40 which has two or more ink supply 
ways where passage resistance differs, respectively are connected, negative pressure is generated with 
the suction cap 42 in the case of suction recovery action, the record ink in each nozzle 5 of a head 1 is 
attracted from the delivery side 1 1 , and discharging performance is recovered. Thus, if regurgitation 
recovery of a head is performed, the flow in the common liquid room 8 of the record ink 12 discharged 
from each nozzle of a head 1 is decentralized in the common liquid room 8, as mentioned above, and it 
can raise the removal engine performance of the air bubbles which infiltrated into every place in the 
common liquid room 8, and the stable regurgitation recoverability ability can be secured. The amount of 
the record ink discharged from each nozzle of a head 1 in the case of this suction recovery action The 
direction of a nozzle with it increases. [ near / passage resistance is small and / an ink supply way in 
distance ] Distribution of strength is made also to the flow in the common liquid room 8 of record ink 
12, and large and small nonuniformity occurs from each nozzle of a head 1 to the amount of nozzle 
discharge ink. Moreover, distribution by passage resistance of each ink supply way 41 is made also to 
the removal nature of the air bubbles which have infiltrated into every place in the common liquid room 
8, and the removal engine performance of the air bubbles in the common liquid room 8 connected with 
the large ink supply way of passage resistance falls. 

[0052] Then, by constituting passage resistance of each ink supply way of the ink supply unit 40 which 
connects the common liquid room 8 and filter unit 46 of a head 1 like this operation gestalt, so that it 
may become respectively comparable Since the entropy of the strength distribution of the flow of the 
record ink 12 in the common liquid room 8 of the suction recovery action of a head 1 can be carried out 
and the entropy of the distribution of the suction removal nature of the air bubbles in the common liquid 
room 8 and the amount of record ink discharged from each nozzle of a head 1 can be carried out as a 
result It becomes possible to reduce further the amount of waste ink at the time of recovery action, and 
recovery action time amount. What is necessary is to change the size of the cross sections da, db, and dc 
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of a supply way by the size of the die length of the supply path die length la, lb, and lc of each ink 
supply way, and just to actually constitute, in order to make the passage resistance Ra, Rb, and Rc of 
each ink supply ways 41a, 41b, and 41c become comparable. What is made larger than the cross section 
db of ink supply way 41b with short ink supply path die length (la>lb, lolb, da>db, dodb) constitutes 
the cross sections da and dc of the ink supply ways 41a and 41c where ink supply path die length is long 
from this operation gestalt so that the passage resistance Ra, Rb, and Rc of each ink supply ways 41a, 
41b, and 41c may become comparable. 
[0053] 

[Effect of the Invention] As explained above, according to this invention, at least two ink supply ways 
are established in the ink supply unit which connects a common liquid room with the ink tank filled up 
with record ink, and supplies record ink. By connecting the common liquid room and this ink supply 
way on a head, regurgitation recoverability ability including the suction removal nature of the 
permeation air bubbles to the common liquid interior of a room of a head can be raised, and further, the 
amount of waste ink at the time of recovery action and recovery action time amount can be reduced, and 
it can shorten. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



12/14/2004 



Page 1 of 3 



* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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